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The following hypothesis is invoked to explain the effect of outcrossing in restoring the pink color. Pink depends upon the presence of the two genes ad and MET plus some other substances (X, Y, Z, etc.). The substance X is an essential component of gene X which has no other components besides X. Continuous production of pink exhausts the supply of X and results in the "running out" of the character. The stock to which the outcross is made carries gene X with an intact supply of the X component for since the stock does not produce pink it does exhaust its supply of the X substance. The outcross automatically restores the X substance and reestablishes the pink color. Other stocks may become white because Y or Z substances are exhausted. Mutations from pink to white are not the result of a drastic change in genotype but merely the result of the exhaustion of some gene component easily supplied by outcrossing to any normal stock.
7. Introduction.-Permanent ocean currents are computed from the observed distribution of density on the assumptions (1) that the horizontal pressure gradient is balanced by the Coriolis force (the deflecting force of the earth's rotation) and (2) that the horizontal velocities and the hori-zontal pressure gradient vanish at a moderate depth below the sea surface. The second condition can be fulfilled only in a barocinic system, that is, in a system in which the isosteric surfaces intersect the isobaric surfaces.
In the computation of currents acceleration and frictional forces are neglected. Experience indicates that the computations lead to nearly correct results, implying that accelerations and frictional forces are small, but since friction is not entirely lacking, energy must be supplied to the ocean in order to maintain the permanent currents and the corresponding permanent distribution of mass. This energy can be supplied by the effects of heating and cooling or by the stress which the prevailing winds exert on the sea surface. Of the sources the latter is generally considered to be the more important. We shall examine effects of the wind stress only, taking into account that the ocean waters in motion represent a baroclinic system. Ekman1 and Stockmann2 have examined the currents which develop in a homogeneous ocean under the influence of a stress exerted on the free surface, and Fjeldstad3 has solved a special problem dealing with baroclinic conditions. If the general problem for a barocinic ocean could be solved, knowledge of the wind stress alone would enable us to compute the permanent ocean currents, provided the effects of heating and cooling were negligible. A treatment of this general problem would present great mathematical difficulties because it would require the introduction of lateral frictional stresses and complete boundary conditions. Here we shall deal with the special case of equatorial currents in a region where lateral stresses can be neglected, boundary conditions are relatively simple, wind systems are semipermanent, and where our results imply that effects of heating and cooling, if present, need not be considered explicitly.
The striking feature of the currents of the equatorial regions is that imbedded between the currents which flow toward the west under the influence of the prevailing trade winds equatorial counter currents flow toward the east. In the Pacific and Atlantic Oceans the counter current is particularly well developed in the eastern parts of the oceans where it is located north of the equatog, its axis coinciding approximately with the location of the equatorial calm belt which is found further to the north in summer than in winter. In the Indian Ocean the counter current is found to the south of the equator, but in the northern winter only.
Our specific problem is to determine whether the equatorial currents, including the counter currents, can be accounted for on the basis of our knowledge of the wind stress only. This problem was first approached by Montgomery and Palm6n,4 but Stockmann2 has shown that they did not treat it in a sufficiently general manner. Stockmann's theoretical results, however, are not applicable to the conditions in the ocean because he assumed homogeneous water, but a similar analysis for a baroclinic system leads to a remarkable agreement between theoretical conclusions and observed conditions.
2. Theory.-The ocean waters are so nearly in hydrostatic equilibrium that at any depth the pressure, p, can be determined by a numerical integration of the hydrostatic equation: dp = gp dz (1) provided that the density, p, is known from observations. In equation (1) and in the following equations the z-axis is positive downwards. We shall assume stationary conditions, iiu 6V aU=
and shall neglect the non-linear terms, the field accelerations: --J= z~~-= JJ -dz (6) where d is equal to or greater than the depth at which the horizontal pressure gradient becomes zero. The function P, which is closely related to the P-function introduced by Ekman,r can be computed from the observed vertical distribution of density at a single oceanographic station, using equation (1). The horizontal velocity must vanish at or above the depth d. The integrals M-JAd p udz, Myv=IAd pVdz (7) represent therefore the components of the net mass transport by the currents.
Integrating equations (5) from 0 to d, and introducing the horizontal boundary conditions:
where Tx and ry are the components of the wind stress, we obtain:
The terms in equations (9) are well known in oceanography. Omitting the stress components the equations give the mass transpoit related to the distribution of density, or assuming homogeneous water-in hydrostatic equilibrium (bP/ax = =Pby-0) they give the mass transport by pure wind currents. Equations (9) 33, 1947 that the vertical velocity is zero at the free surface and at the depth d.
The three equations (9a), (9b) and (10) can be considered as relating the three unknown quantities, P, M,, and M,, to the known wind stress. Consequently, the distribution of density, as described by the partial derivatives of P, and the mass transport by the corresponding currents can be expressed as functions of the stress.
In applying equations (9) and (10) to equatorial currents we place the positive x-axis toward the east and the positive y-axis toward the north, and let y = 0 at the equator (p = 0 (18) cannot hold at a second north-south boundary at, say, x = L, at which the condition ML = 0 must be satisfied. This inadequacy of our solution is due to the neglect of the field accelerations (eq. 4). Attempts will be made to find more general solutions and to study other special cases.
Substituting equation (18) in (9b):
Equations (15) or (16) and (19), together with (14) and (18), represent in our special case the relationships of the distribution of mass and the corresponding mass transport to the wind stress. . From the observations at each of these stations the value of the function P was computed by integrating to a depth of 1000 meters. From all data the ratio AP/Ax was found, and from the Carnegie section in mid-ocean 6P/by was derived. Wind observations comprise (1) monthly wind roses for 5-degree squares published in the Pilot Charts of the North and South Pacific, giving the percentage of winds from different directions and the corresponding average wind force (on the Beaufort scale) and (2) compilations of frequencies of winds of different forces in the "Atlas of Climatological Charts of the Oceans."9 From the wind data the average wind stresses in October and November were computed, using the relationship T= 2p U2 where y2 iS the resistance coefficient, p' the density of the air, and U the wind speed as estimated at a height of about 10 meters. At wind force 3 Beaufort or less the sea surface was assumed to be hydrodynamically smooth, with a resistance coefficient of about 0.8 X 10-3, decreasing somewhat with increasing wind speed.. At wind force 4 Beaufort and higher a constant value, y2 = 2.6 X 10-3, was used, corresponding to a hydrodynamically rough surface (Rossby'0) . The manner in which all computa-tions were carried out will be described elsewhere by the author and R. 0. Reid, who has prepared the figures in this paper. FIGURE 1 In figure 1 the terms of equation (16) 
